funt, comparationes eo magis funt notatu dignae, quominus 
via adeas comprobandas patere videatur. Sic primum hujus 
generis theorema, ad quod jam pridem fui dedu&us, fimpli* 
citate fe commendabat, quo inveni effe produttum harum 

duarum formularum integralium & f y ^ 1 _ 2 4"j 

quarum altera arcum , altera ordinatam in curva elaftica ex- 
primit, cafu quo z — 1, aequale areae circuli cujus diameter 
fit ~ 1. 


Num. III. 

Ejusdem 

De Inventione Integralium fi poft 

integrationem variabili quantitati deter- 
minatus valor tribuatur. 

Lemma 1. 

1. Tnvenire fummam feriei recurrentis 

JL A -f- B - 4 - C D - 4 - -j- P in qua 

quilibet terminus ex duobus praecedentibus ita for- 
matur Ut fit C ~ w B — j— n A, D ~wC — j— n B y &c. 

Solutio. 

Quo folutio latius pateat, multiplicemus fingulos terminos 
per terminos progreflionis geometricae, ut habeamus hanc 
feriem : 

A* 


Tab //. 


S 


J 


* 


4 


P 


Ax 


B. 


M -fi 


.v 


C* 


eH-a/3 


Da* 




“4“ • • • • — J — P 


M* (/ — 


Ponamus hujus ferici fummam rr S, ut fk 

a a -f-|3 a-t-a/3 i)^ 

S _ — A.v ■ | - B.v ■ J ■ Ca* ■ 1 1 ■ ■■ | " p.v 

Hinc lege progreffionis in computum dufta erit 

£ eH-£ «H-a/3 M-//3 

ZwSa' "wAx — J— t»Ba* -f- — f—wOA* H-wPa* 

5/3 a-f~j/3 ot— f— (/> — i ) /3 

wSa* — nhx —J— -J- »N.v 


cc-f-^/3 & + (f+i 

-+- nOx - 4 — nVx 

fubtrahantur hae dux feries conjun&im a fuperiori atque ob 
B— J— ;/ A, DzzthC— l— «B; P“fflO+»M 


/3 a/3 « a +-/3 «-rf3 

habebitur ; S (i — ma* — /7.v ) — Ax — J— B.v — m\x 

cH-pfi a + ( p-fri) (i 

— t»Pa* — nO.v — nVx . Sit in ferie 

propofita A-4-B-4-C-1-D-4- -+- P terminus ultimum 

P fequens ~ Q^erit wP-f-/;0, quo introduco fiet 

a a-f-p a ~f~PP (/-h 1 )^ 

A A* -4- Ba* — mAx — Q* — nVx 

S = 5 j/3 ~ 


I — mx — «a* 


Vel fi in ferie AH-B-4-C-J- -4- P vocetur terminus 

primum A antecedens ~ A , propter B “ mA~\~nA 
fiet fumma quxfita 

a. «-b£ M)! 3 

A.r -4— n 'Ax — Qa* — i; P .v 

s = ; — ^ 

l—mx — nx 


Fa&o 


Fafto jam * “i erit feriei propofiKe 
A + B + C+ -4~ P fumma “ 

A +” A "S ^ wP . q. E. J. 

l — m — n 

Lemma 2. 

2. Exiftente A -+- B -+- C — D — J— -4- P ferie 

recurrente, in qua fit C=«B-HV*Aj D— wC—h^B, &c, 
invenire fummam hujus feriei : 

&A— H /3) B — f — (ot — j — ^/3) C—f" “4” (ct — | — C,/' — 1) P- 

Solutio. 

Confideremus feriem latius patentem hanc.' 

ct — | — /3 — 1 ) (3 

S ~ Ax — 4*~Ba' — Ca* -4- Pa* 

cujus fummam ante invenimus efie: 

«. «H-/3 a H-(H-0/3 

A.r -{- « A ,v — Qx — «Pa* 

S — a 1/3 

I — mx — n.v 

denotante A terminum primum A antecedentem, ac Qjer 
minum ultimum P fequentem in ferie 

A + B + C + D+ ■+■ P. 

Quodfi jam pofito x variabili differcntietur feries, cujus fum* 
mam pofuimns “ S erit 

a — 1 1 r)/;— 1 

77 “ «Aac - 4- (a-f-jS) Bat — 1) p) ?x 


S 2 


Ut 


at fcx valore fumma: S ante invento erit 

d S »— i i « H- *£— j 

j~ x “ aAx -f- 7 » (/?-«) A* +#(2/3— «)Aa* 

(/3+ a) A — ct # a & //# (/3- 

— (a+//3)QA- -f wj («+(£— l)/3)Q.r +#(a-)-(p— 2'/3 )Q.v 

— w(a+(^+i)/3)P -f m;; ( a -f P fi) P 

«4- f />-+-?) /5— 1 

+ ## (et + (/> — i) /3 ) Pj- ^ 

j3 vTV 

V^i — mx ~ nx J 

Ponatur jam .v”i eritque feriei propofitae 

a A— f— (a— }— /3) B — f— (ot — [ — 2 /3) C — (— — f— (oc — l — C/> — i)^) P 


fumma” 


— w— */aA-f-(w+2ff}/3 A-j-«(i— m — /?A 
—(i— /#—/;) aLQ—p(i—w—?j)(3Q^-(M-t~2Ti)(3Q^n (i— #)aP 

—»p (i fi? — n (i — | — ?/) /3 P 

( I — m — n ) 2 


Vel hac fumma eft A ~{*±J> P) Q^»£±fi£yP 

I — m — n 

— f— (w— f— 2 fl) (3 A-4-B (i— |— »)(3A — (m-\-zn)'l 3Q_— » (l— j — » ) P 

(!-»< — «) s 

Ql e. j. 

Coroll. i. 

> Summa ergo hujus feriei : 

A — ^~2 B 1 1 ■ 3 C 1 1 ■ 4 * D | ■ . . . . » • p P 
or ;,_A+/7A-(i+/>;Qw;(T-t-/>)P + (w+ 2 #) (A-QH-# (if «) (A-P) 

CI U ■ — “ " " "** f— \ 2 

I — ;/; — n (I —m — n) * 

exiftente A-f-B+C-f-D ~h - -h P (erie recurrente 

cujus indices fint 


Coroll. 2. 


Coro 11 . 2. 

4. Simili modo hujus feriei : 

A-h 3 B~f-yC-h 7 ^ 4 - (2/»— 1) P 

fumma erit = A ~ ^ ' A ~ &± 2>J Lr ” ? _ 

I — m — n 

-|— 2 (m-^-zn) (A— Q_ ) -f- 2/; (i~h”) (A — P) 

( I — m — «) 2 

Problema. 1. 

y. Invenire fummam finuum quotcunque angulorum in pro- 
greffione arithmetica progredientium. 

Solutio. 

Teneant anguli, quorum finuum fumma quaeritur, hanc pro- 
gretfionem : 

1 1 3 4 p 

s, s-\-u\ s-\-2u‘ y /-f-3 »; j-— | — ( /»>— 1 ) u erit 

ergo feries finuum fummanda hax fin As -+- fin A (/-+-"} 

fin A ( / — \— 2 « ) — \— . . . — |— fin \ (/ — \ — { p — 1) //) 

Efi: vero haec progrefiio feries recurrens, cujus indiees fune 

2 cof A«, — 1 fumta unitate pro finu toto; unde eritw — 

cof A u &*/=«— 1, fa&a ad lemma 1 applicatione. Porro erit 

A n fin A /; P— finA (/— | — 1) «); Q — fin A (j* — 1 — «) 

&A ~ fin A (/ — u). Hinc erit fumma feriei finuum pro- 

pofitae: — fin As — fin A (/ — «) — fin A (/ — | — p u ) — | — fin A(s' | “(p — i)w) 

% — 2 cof A u 

rzfin A x-t-fi n //(/-4- #) -*- fin // (/ -Hu* ) 4 - 4- fin // ( j +(/»— 1 )") 

Q^E. J. 

Coroll. 1. 

6. Quoniam efi: fin A (/— u)zzz fin /is. cof// u — cof///. fin Au 

S 3 


erit 


134 




4 H* 

erit fin As— fin A (/— ») ~ fin As — {— coCAs. fin A u 


2 — 2 CO (Au 
finAs , cof^x , 


2 

{in Au 


2 2tang-!« , ° i— cof^« tang^^w 5 

modo efl: fin A (x—J~ (/» — i) ») — fin A (s-\~pu) cof A u—coCA 
(s+pu) fmAu hineque — CmA{s ^-puy+^nA ( x 4- (/j — 1) u) zz 

2 ( 1 — cof A it) 

— f\nA(s^-pu) — eo fA (s~>rpu) , . - . . - 

v ~ —L — - ; unde erit feriei propofitae 

2 2tang^^« 1 r r 

fumma * f^As — fin A(s+pu) ^ cof As— cofA(s~hpu). 

2 2 tang Ai u 

Coroll. 2. 

7. Quia porro efl tang A { u — “^7“ j erit feriei propofi* 

_ co fA(s — l-u) — cof^ (s + pu — i u) 

tx fumma — i r — rh — - — 

2 fin A i u 

In ferie igitur arcuum a primo s iubtrahatur dimidia diffe- 
rentia ( i u) eademque ad ultimum arcum addatur, arcuum; 
-que. refultantium cofinus hujus fubtrahatur a cofinu illius, ac 
differentia per duplum finum dimidia: differentiae divifa, da- 
bit fummam omnium finuum arcuum illorum arithmeticam 
progreffionem conftituentium. 

Coroll. 3. 

8 . Si femicirculus cujus radius “ 1 , dividatur in partes 
quotcunque aequales numero n\ erit pofita {emicircumferen- 

tia “ 7 r y differentia zz . Quod fi jam ex fingulis divifi- 


2 (1— cof Au) 

1 


fimili 


oms 


onis pun&is . finus ad diametrum ducantur , erit ob j — 
u & s — f- (/> — i ) u — v j fumma omnium ho- 

rum finuum ~ C °^A. — — cof^(ir -f- ~^ ~cotA.— 

2 fin A — 

z n 

Coroll. 4. 

9 . Qbod fligitur femicirculus A D G in partes quotcunque p } ^ /_ 
aquales AB, BC, CD, &c. dividatur, atque cx Ungulis 
divifionum punftis B, C, D, E &c. ad diametrum AG de- 
mittantur normales Bh, Cc, Dd, Ee, & Ff, fumma ha- 
rum re&arum jun&im fumtanim aquabitur cotangenti fe- 
mifiis unius partis, feu bife&a prima parte 'AB in M, duc- 
taque hujus femiflis AM tangente AT erit AT ad radium. 

uti radius ad fummam omnium finuum Bb -f- Cc -f- Dd 
-+*■ E e -f- Ff, quod eft Theorema Viette. 

Coroll. 5. 

10. Simili modo fi arcus circuli quicunque BG fecetur in 
partes quotcunque aequales BC, CD, DE, & c. atque ex fin- 
gulis iftis pun&is ad diametrum quampiam pro lubitu du- 

£tam AOS demittantur perpendicula, Bb, Cc, Dd 

Gg, h&c perpendicula erunt finus arcuum AB, AC, AD, 

. ... AG in arithmetica piogre/fione progredientium, exi- 
ftente AB~s t BC~w, 8 c AG rz s —{— {p — 1) u. Quare fi 
utrinque ad arcum divifum BG addantur partes BMzzGN 

BC, hineque demittantur perpendicula Mm & Nn erit 
Om — cof^ (/— lu) & 0 n — — co iA{sA r {p—i)u). 

Chorda . 


&g. 3 


Chorda autem BC erit ~ 2 -fin A \ u. 1 Ex his ergo re- 
pentur omnium finunm B b -f- C c -f- D d — Ee — f- F P —\~ 

Gg fumma — “ ItWc * P°^ t0 rat ^° — i* 

Hinc fi Puper bafi mn conflxuatur triangulum ifosceles fitrii- 
le triangulo BOC, cordam BC pro bafi & centrum O pro 
vertice habenti, tum unum crus iftius trianguli aequale erit 
fummre finuum Bb —1— Cc — f- Dd — p-Ee-J— FP-J— Gg. 


Problema 2 . 


ii. Divifo femicirculo in partes quotcunque aequales AB, 
BC, CD, &c. demifiisque finibus Bb, Cc, Dd, Ee, &c. 
compleantur parallelogrrmma re&angula ba ) rj3, dy, 
gi quorum omnium jun£tim Pumtorum deter- 

minari fummam oporteat. 

Solutio. 

Pofito radio y/Ozzi, & PemicircumPercntia — jr fit ea di- 
vifa in partes aequales, numero », erit unaquaeque partium 

^B~BC~CDzr&c. ” — ; hineque Bb zz fm A — : 

» n * 

Cc “ fin ; D d =: fin ^ &c. usque ad ulti- 


mum divifionis pun&um k 7 pro quo finus erit — fin A — 

n 

= o. Jam parallelogammorum bafes erunt ut Pequitur^b 

— i — cof^ — , b c zz cof A — — cof^T— : cd — 

» n n 7 

coP 


eo CA — — coCsf — , de zz cof^-^- — cof^— j & 

/; & n n 

ultima bafis * K == cof ^”"^* — cof A cui refpon- 

det altitudo rr o. Cum porro fit generaliter fin A$. cof 
A r r fin A fin A(<fi — a rea parallelo- 

2 

grammmorum noftrorum ita fe habebunt. 

I azzfin A — (i— cofA— *) — t fin A— 4- {finA— — { fin A 2t - 

n x n s n n n 

rpzzfin A— (cof A — — cof A— ^)zz{ fin A — -M fin A — — {finA— 

n ti n y n n n 

<fy=finA— (cof A— - cof A 3 —') = i fin A— +■ i fin A— - i fin A — 

n v n n s n n n 


-finA^nf Afciif- cof A^ - i fin A* + *finA 

n y n n 


Kz=finA— (cofA 

n s n 


(2B-l)s- 


{fin A 


2B?r 

n 


Tres igitur feries habemus, quarum fummas inveftigare de- 
bemus, ac primae quidem cujus omnes termini funt rz 


KinA - fumma erit rr —fin A — . 
n % n 


plicata eft 


Secunda feries du- 
fin 


( 2 n—i)ir 

n 


n « 

iln A — + fin A - — + fin A - — ~j- "4~ (In A 

« » » 

qua: ad propofitionem praecedentem accommodata dat / — 

V 2V . , T 2{fi— i)w (aw— lW 

— u — 1- — — — i i- . 

Ejus ergo fumma erit “ cofA (— — — )— cofA — nzo. 


2 fin A ~~ 

Tertia feries bis fumta e fi : 

r . -T - K ATT r . . _ . 2»T 

(in A h fin A - — t- fin A — + .... -f- fin A — - 

n n n 1 n 


n 

2T 

n 


CTlt 


quse ergo dat / ~ * « “ — ; ex quo ipfius fumma 

cofA — cofA ^ W ~ t ~ l ^ - Tr - cof A — — cofA — 


2 fin A — 


2 fin A - 

p n 

Cum igitur fecundae & tertia; feri e i fumma; evanefcant, erit 
fumma omnium re&angulorum quaefita : 

l a -f- c /3 -f- d y — |— e $ -f- ...» — |— K * “—fin A — 

Q^. E- J. 

Corollarium. 

ia. Si ergo diametro AK ducatur parallela w #, quae tangen* 
tem Aa bifecet in m & excentro O erigatur perpendicu- 

laris Oo, erit Oo“Am“£Bb“£finA ~ ; hinc- 

que area re&anguli OomA ob radium AO = i erit “ 

f fin A-^- j hoc igitur retlangulum toties fumtum,quot funt 

divifionis pun6ta, feu quot numerus n continet unitates da: 

bit 



bit fummam omnium re&angulorum b<t -+- c$ dy -f- 
&c. 


Problema. 3. 


13. Si arcus circuli quicunque BH dividatur in partes quot* 
cunque aequales BC, CD, DE, &c. atque ex fingulis divi- 
fionis punftis ad diametrum pro lubitu du&am demittantur 
perpendicula Bb, Cc, Dd, &c. ac praeterea ex his parallelo- 
gramma compleantur cfc dy\ gg y bi\ y invenire are- 

am omnium horum parallelogrammorum junftim fumto- 
rum. 

Solutio. 

Sit arcus divifus BH “ q\ numerus divifionum zr », ita Fig. IF. 
ut quaelibet pars BC z; CD ~ DE &c. futura fit rz: 

~ . Sit praeterea arcus AB zz a , erit Bb “ fin Ac; 

Cf — fin A ( a -f- ; Dd “ fin A [a -f- , &c. ul- 

tima vero Hh zz fin A (c -+- n fin A {a+q). Ex 
his reftangula propofita ita fe habebunt,- 


rj 3 zfinA(tf+-^) (cofAc-cofA(c4- ~))zz4-finA A- +|fin A(m4-J) 



^yzifinA (<H- ^)(cofA (/ h- O-cofA (<h- J - ? ))zzffin A ~ -KfinA (2«+y) 



d — fin A fa~ t- ^)(cofA {«■+• cof A (/H- 3 - ? ))zz£finA L 4- "fin A [%a+ 


*4o 


^15— fin A («-hgrj (cofA a - 4 - {<H-?)) =z£fi n A— H— 

4 fin A {2 a H- ^ fin A {2/1 + 2^) 

Iterum igitur tres feries fummari oportet, quarum primae, 
fummam patet efle rz ~ fin A 9 - . Secund® ad hanc ad- 
dendae fumma per propofitionem 1, eft =z 
cq(A2<i— 00^(2/1 + 27); tertiae fubtrahendae fumma 

4 fin A~ 

eft “ cof^{2 — cof^ (2*4-2 - ). Omnium er- 

* - _-L — - - 

4 fin A— . 

go re&angulorum propofi torum fumma erit ~ 
■^finA-£-+cofA2rf— cofA{ 2 * 4 - cofA{2*f2^)fcofA(2*f2^|^ ^ 

4 fin A ^ 

fin A j + fin A^ (finA(2^r-h^ — fin A {//+2^+^- ) 

2 fin A — 

fin A ^ri-finA^(finA(2j+^)-finA(2//,+? + ) 

2 fin A — 

qu* 


qUaereduftiones eo nituntur fundamento, quo differentia co- 
finuum duorum angulorum aqualis eft duplo produ&o ex 
finu femifumma in - finum femidifferentiae eorundem angu- 
lorum. E. J. 

Coroll. i. 

14. Si diameter AS ab utroque arcus divisi BH termino 
aequaliter diftet, ut fit AB " S H rz a , erit 2 a -4- q — 
femicircumferentiae ^r; hincquc fin A (m -+■$) zz o Sz fin' 

A (2 a + q -+- Z) zz — fin A . Hoc ergo cafu fumma 

omnium reftangulorum erit :r: — fin A ^ 4- f fin Aq. 

Coroll. 2 

ij. Quoniam eftfin A — ~ 2 fin A - . cofA -- eritex fe- 
eunda expretfione fumma omnium re&angulorum ~ 
f fin A±-t- fin A (2„-+-£) - fin A (»„-t-2 ? -t-£) 

4 cof A — 

T 2H 

Coroll. 3. 

16. Si ponatur alterum arcus divifi complementum SH=£ 

erit a -f- b -f- — ^ qui valor in po- 

ftremo finu fubftitutus dabit fummam recfcangulormn quaefi- 

cam~ ” fin A — (inA(2.t+ — ) -f-fin A (2 b — — ) 

2 p ' ^ „ 1 irt / 1 */ 

4 cof A — 

Coroll. 4. ■ 

17. Haec expreffio fummae quaefitae reduci poteft ad hanc 

T 3 for- 


J4* 

formam : — fin A -- -+- } lin A 21. -4- i fin A 2 h 
* tang (cof A 2 a — cof A 2 b . ) Haccque ultimus 
transmutatur in hanc: - fin A— -f-£finA(/ 7 -|-£)cofA(tf- 4 ) — 

3 A 

i finA(/?-H)finA(/ 7 -i)tangA^ = -^finA— -f- A il 

2 cof A— 


31 * 


co(A(<i-i-f- £)=J fmA ^ + finAfcofAM-Kt) 

2 cof A- 

m 

Problema 4. 

18- Invenire fummam hujus feriei cofinuum: 
cofAx-f-cofA(/*H-H)-f- -f- cofA (x-f-(/-i)#) 


quorum anguli x; x-f-»; j— f— x -f- (/-1) u pro- 

greffionem arithmeticam confticuunc. 

Solutio. 

Seriei hujus cofinuum pariter ac fmuum fumma ope lemma- 
tis primi inveniri poteft, cum cofinus angulorum in arith- 
metica progreffione progredientium confticuanc feriem re- 
currentem, cujus indices fune 2CofA«,— 1. erit ergo A = 
cofAx; A~cofA(x — u)\ P~cofA(x— ] — (p — 1)&); QrzcofA 
— 2 cof A*; n ~ -1. ex quibus feriei propofica: 

fumma erit— c °f Ax-cofA(x-» )- cofA (xH-/&}+cofA(rH-(/>-i) u ), 

2 — 2 cof A w. 

Cum autem fit cof A (x— u) — coCAscofAu-t-fmAsAxnAu 
atque cof^ {/— j— p u—u) — cof A (x — {— p u) cof A u — J— fin^ (x-f- p u) 

f\nAu } erit fumma ™ i cof>^/ — r i cof A 


2 tang i u 


(s+pu) 



H3 


«n dk±£A 

' -t-p )~r~ 2tang iu 


— Cmsf (s—i t>)~ f- fi p~^)tt). 

2 fili Ai u 


Q_ E. J. 

Scholion. 

19. Eadem cofinuum fumma ex inventa finuum fumma per 
difFerentiationem facile inveniri potefl. Cum enim fit; fin 

As— f— fin A (/— | — i/) — — f— H \~CinA 

(j — J — (/) — l) «) — COf^(j-— 4») — cofv^ (j"f- {p — t)») 

2fin A\ u 


difFerentietur haec aequatio pofito / variabili. & u conflante, ac 
fafla divifione utrinque per ds fiet : 

co CA s ] co CA (/ — f~~ wj — f~~ coF A (.r — 2 w) — , . . . — 1 — cof A 

„) - - f l n -k-i") ■+■ ~(p-i)± 

' * 1 2 flllA{u 


Corollarium 1. 

20. Propofita ergo ferie cofinuum, quorum anguli in pro- 
greffione arithmetica progrediuntur, a primo angulo fubtra- 
hatur FemidifFcrentia progreffionis, hsecque eadem lemidifFe- 
rentia ad angulum .ultimum addatur. Tum finus illius an- 
guli fubtrahatur a finu hujus & differentia per duplum li- 
num FemidifFerentia: divifa .dabit fpmmam omnium cofinu- 


um. 


Coroll. 2. 

ai. Si angulus primus s evanescat, & ultimus / ~j- (p—i) u 
fiat re&us, erit— fin A{s— i) — CmAZ-u &fin A{s~\~[p— i) u ) 
—co CAiu, ex quo hujus feriei cosinuum Fumma erit“ £ 
i cot A%v. 


Pro- 


m 1+4 


Problema, $. 

22. Invenire fummam hujus feriei (inuum: 
a sin As-+- (et- /3) sin ^(j-j-«)-f-(a-}-2/3) sin^(x-f-2w)-+* 

(«t — i — 3^3) sin A (.r-H — 3 u) -f- H- (a H- (/— i) / 3 ) sin A (h-(/>-i)*) 

quorum coefticientes progreffionem arithmeticam conftita* 
untj anguli autem ipsi j>ariter in arithmetica progreffionc 
progrediuntur. 

Solutio. 

Quoniam sinus angulorum arithmeticam progreflionem con* 
ftituentium feriem recurrentem prabent, cafus hic ad lem- 
ma fecundum pertinet, eritque m — 2 cofAu & ff zr — 1, 
Porro erit A=~finAj-, A~sinA(/— .p— sinA(/ + (^— ^ i)v) 
&~Q_sinA(/_u./»f/). Ex his repe rieturferiei propositae fumma 

a(sinA s— sinA(/— u) ) 3 ) (sin A{s+pu)— sin A ( /+ (/>—1) u) ) 

2— 2 cofA « 2 — cof A u 


- 4 - 2 (3 ( cof A v — 1 ) ( sin A j — sin A ( /+/>**)) 

4 (1— cof A //)* 


a 

2 


sin A /H- 


a cof A s 
2tang iu 


(cr+7>/ 3 ) sin A ( / _j_ p u) — 
2 


(a +/ 0 ) cofA {s-\-p u) — B sin A j-i- /3 sin A (/-< -/> y). 

2tangiw 2 ( 1 — cof Aw) 

Qux fumma reducitur ad hanc formam = 

a cof A (j- — j_uj — (a -i- p /3) cofA ( S -+• (/>— + ) u) 

2 sin A-fw 


—/3 sin A / -+- /3 sin A ( s+p fr). 

2(1— cof 4 u) 


Q- E. J. 


Co- 


’ Coroll. i. 

23. Quoniam eft 1 — cofA« “ 2 (fin A i «) 2 erit quoque fe- 
riei finuum propofitorum fumma = 

& cofA(/ — 4'w) — (ct— i-y^jeofiAf / — | — ( A~4)*0 — /3finA/ — | — /3 fin(/ — pu) 
2rtnAi« qT(?inA i*) 2 

Coroll. 2. 

24. Si ergo erit hujus feriei: 

finAr^2finA{x-q-«) _ * _ 3fin A^-j— -hp finA(/44/>— 1)«) 

iumma ~cofA(/~4rQ~(fl~hQco fA(/4-( p—\ ) » ) - fin Aj 4- fi n A (/-4-///) 

2fin A-1 u 4(fin At«) 2 


Scholion. 

25. Haec eadem fumma fine fubfidio lemmatis ex fumma 
cofinuum fimplicium ante inventa, ope differen tiation is erui 
poccft : Cum enim fit 

cofA /— HcofA (/4.11)4. cofA (/4-2 u) 4 - 4 - cof A (/_{_(/?— 1) u) 

— fin A (/ — 4 «) —h* fin A ( s -4— ( p —4 ) u) 


2fin A 4 « 


j ponatur s ~ a 


- 4 - et . y 8 cu zz j3 a- erit cof ^( 0 - 4 - a. r) - 4 - cof^ (^- 4 -(a-f-| 3 )A-) 

—}“ cof A {a — ] — (a 2 /3) a*) 4 - -h cof A (H~(a 4 - [p — — 

— fin A {fl-4~* (® — \ /3)« ) — 1 — fin A (<7 — | — (ct — | — j-f) T 

2linJ{(3* * J am 

differentietur haec aequatio polito a* variabili, & divifione per 
— dx fa£ta habebitur : 

afin A /4-(a4-/3)fin.^(/-*-«) 4- 4-(a4-{^— a)|3)fin^(/.^_(/>— : 1 )») 

— ( g -4 j3)cof^(/— b)- {a+(p — t)P) cofA ( j ~M/ > — r) g 

2 fin « 




— £/ 3 cofA 4 w. fin A(/— I»)- f- 1$ coCA^u. fin A (r— \-[p— i) u ) 

2 (fin A ^ /i ) 2 

quae expreifio facile ad formam primum inventam reduci- 
tur. 

Coro!!. 3. 

26. Ex inventa fumma feriei finuum propofitac per difieren- 
tiationem pofito u conftante & s variabili orietur fumma fi- 
milis feriei cofinuum: 

cof A -r — f — (''o. — [ — /3) cofi A (M - ») — f — (« — l — 2 / 3 ) cof A (/+2 «) — f- • . • 


(«+(/.-i)f 3 )cofA(H-(/>-i)*)= - Kfin A (/ iu) 


2 fin At# 

{tt— ^p^)fin A (/—(—{ p — f«) — /3 cof A -+- /3 cofA / (/ H — />«) 
2 fin A 4 (fin A 


Lemma 3. 


m—i 

27. Hujus formulae differentialis x_ dx ^ j n q Ua m nu . 

merus minor quam 2», integrale eft 

cof A ^ / (1+2 jrcof A ~ ~f“ x *) fin A p^Atang. 

^ fin A — 

2 n 

H-jrcofA— 


— cof A / (i+2>cofA — -f-2-2* ) 4- -fin A— A tang- 

2 m ' an 1 /#» i» 0 

2* fin A 
|-+“2*cof A — 


COfA — A-COf A IZ 

3 n 3* 3 






'^4- ^ fin A ~ A cang. 


x fin A 


2 n 


i+xcofA 

' 3 m 


4 - -co (A ” - /(i+a^cof + -v*) 4- - (iti^f 

3» 3 3 W 

_ _ (i«— i)r 

(i«— i)iwr 


jf lin ^ 


3 


^ tang. 


2 « 


i+^cof ^*” 

3 n 

ubi ftgna fuperiora valent fi m fuerit numerus par, inferio- 
ra autem fi m fit numerus impar. Atque integrale hoc 
ita eft acceptum, ut evanescat pofito x ~ o. 

Coroll. i. 


3 n—m^l 


28. Hujus ergo formulae difteremialis x dx j 
integraele erit 1 — | — . v a " 

4-— cof /(i+aA-cof^— 4 - xx ^4-—- fin^ — ^tang, 

3#t 3*' ZH / ^ 0 


a * fin A ■— 

2 M 

\+XZO(A — - 

3 A 


U a 


±— cof^ — /(H-2.rcofA — — fin A — Atang 

au au' au J n u ° 


a* fin A — 

2 ff 

14-ACofA — 

a n 


± ± cofA / (i+wcofA^-^-H**) ^ A fin A^„- 

* fin A Lvr 1 ^ - 
A tang. 3ff 

i-H-cofA^^ 

i n 

ubi iterum figna fuperiora valent, fi w fit numerus par, in- 
feriora vero, fin fit numerus impar. 

Coroll. 2. 

29. Si ergo hae formulae ditferentiales addantur, in earum 
integra! i quantitates logarith micae fe deftruunt, arcus circula- 

m- t au- m— 1 

res autem duplicabuntur, eritque ideo fx -j^x j x — 

I + A 2 * 


fin A ^ A tang. 


a* fin A — 


3 n 


i+^cofA— 

au 


- fin A —* 

u 2 » 


A tang. 


x fin A — 

a n 


l+ATCOfA“ 


( 2» — I ) 77 



fin A — Atang. 


a- fin A — 

i n 


I + .vCOfA — 

3 n 


+ - 


- Hh - fin A a 


^ Hn ^ 


t » 


tang. 


i » 


I + A' cof A — — 


jn 


ubi figna fuperiora valent, fi m fuerit numerus par, inferiora 
autem, fin m iit impar: denoratque perpetuo it arcum i8o° 
in circulo cujus radius =: i. 

Problema. 6 . 

m - 1 

30. Invenire integralc formulx differentialis .v d a' ? 


cafu quo poft integrationem ponitur x — 00 . 

Solutio. 

Si in partibus integralis ante exhibiti logarithmicis ponatur 
.v— 00. exabibuntin*^ — (cofA — j— cof A -j- 

n ' 3 n 2 n 

cof sl ~ -j- -j- cof A quorum 

arcuum cum differentia conftans fit — 

— erit horum cofinuum fumma 

- (inAoff fin A— ~ 

— — 0 : etfi ergo a* eft infinitum 

2(inA — 

2 /7 

tamen ejus logarithmus /x eft ex minimo infinitorum ordi- 
ne, hineque fit olx ~ o\ Cafu ergo .v ~ 00 in integrali 

U 3 omnia 


m *fo %>m 


omnia membra a logarithmis pendenda le deftruunt; ac re- 
manebunt tantum altera membra a quadratura circuli pen- 
dentia. Cum vero ob .*■ infinitum fiat 


A tang. 


•r fin A — 

2 n 

1+xcofA — 


A tang,- 


finA — 

2 n 

cofA 


erit integrale quxfitum cafu x — <x> ; 


kw 
2 n 


+ — (finA — -1- 3 finA— -hjfin^ 

2 m tn * a n 


%tB7T 
2 n 


(2«-l) 


fin A 

%n J 

Qux feries finuum per probi, 5. in unam fummam colligi 
poterit, Erit autem a “ i , (3 =: z- y p — n; deinde / ” 


f&TF 2 ffi fj t fTt 7T >| m • /* i « a 

— j u—— & i- n — — ex quibus hujus feriei finuum 
fumma colligitur effc 


i — (:«-4-i)cofAm!r — 2 fin A — -1- 2 fin A 

2 n 2 n 


2 fin A — 

2 n 


4 (CnA-rzy 


fin A ( tijt + ^ J (2 7?— 1 ) cof Anm — «COfAwjr 

= » (finA =5* IfinA-’— = 'fi„ 

v 2 21» 2 n 

Quodfi jam fuerit m numerus par, erit cofAw^ “ -f- i 
fin autem m fit numerus impar, erit cof A m w — — i 
Signis ambiguis igitur fumma fuperior finuum ita exprime- 

tur ut fit ir + finA »», qua du&a in * -Z- dabit. 


five 


five m fit numerus par five impar eandem integratis quasfui 

77 

quantitatem zz 2K (j n \ ™ !t hancque exprcffionem redu- 


10 


J77—t 


citur integrale hujus formulae x dx , fi poli integratio- 

i-r-.v *» 

nem ponatur x rz oo . E. J. 

Coroll. i. 


32. Erit igitur fx 


p-i 


7 7 


<7.v — 


q fin A ^ - 
1 ? 


JT poft integratio- 


I — | — -V ? 

nem pofito x — oo , fiquidem q fuerit numerus par; & ex- 
ponens p minor exponente q. 

Scholinn. 

32» Ut autem appareat, quemnam valorem habitura fit for- 

P-i 

mula f x fi q fuerit numerus impar, posito poft: 

iH-.v f 

integrationem x zz 00 ; ponamus .v zz y y , atque formula 

3p — I 

noflra transibit in hanc 2 / y <b , qui cafus cum con- 

1 -i-y 2 ? 

tineatur in proposito, erit eius valor posito y n eo quo 

7 r 

faffco fimul x fit infinitum, zz 2. 


2 f fin A ent er S° 


quoque /; 


p- 1 

x d x 


Tnr x j ~ ^ fin a r z -P° siro p o(1 inte g ra ' 


tioncm 



tionem * — « , fi q fuerit numerus impar, Generaliter 
ergo quicunque fuerint numeri p & q dummodo p — i fit 


P — 1 ? r 

minor quam-f, erit femper f * d * — — — — 

i— |— x i ffin A — 

Oportet autem cfTc /»— i < quia alias integrale lemma- 
te 3 datum non efTet completum, verum infuper membrum 
unum plurave algebraica reciperet, ob quae integrale cafu 
a* ur co femper fieret infinitum. 


33. Si ponamus .v ~ 


Coroll. 2, 

y 


, erit * “ 0 fi^“o& 


x “ e» fi ponatur y ~ 15 tum autem fiet dx zz 

dy I 

(i — y i \ 1+9 j I— I - xl — 1 — y 7 & X P -1 ~ 

J * 


p— x 




, unde erit 


p-i p-i 

j/ ^ 


I-|-ar? ' — 


(^Oy • 


Quocirca integrando fiet / 7 


p- 1 


^ v : — 

~ >7“ — ^fin A — t 

(l-yiy- t 


fi poft integrationem ponatur y zr l 


Problema. 7. 


rQs 


>53 




Problemz. 7. 

34. Invenire integrate formulx difFerencialis 

x _ d x , cafu quo poft integrationem ponitur r “ o*. 

(i — | — A* y )* 

Solutio. 


Per redu&ionem formularum integralium erit f x r 

t 




dx 


{k~\)q-p x dx_ 


(i H-.rf )* 

,fi ergo 


(£— l)^(l-b-;r 7 )*“ l ' (k— l)q J {\-\-'xl) k ~i 

poft integrationem, uti afTumimus, ponatur x ~ 00 , mem 
brum algebraicum ob p < q (k— 1) evanescit eritque; 


p—i ?~i 

f x dx _ (i — 1)^— ^ f x dx 


— i 


. Quamobrcm 


(l-J-iv?)* (£-1)7 

fi loco k fucceffive ponamus numeros 2, 3, 4, &c. 

omnes has formulx integrales reducentur ad hanc 

p — 1 

f x , cujus vaiorem cafu x — oc vidimus etfe 
1 — | — .t* ? 

7 T 

“ ^ ^ ; unde fequentes nascentur integrationes. 


f* 


p-i 


dx _ t±. 


(H— *■ y)* 


p ^finA j 


X 


/ 


p-\ 

f A* dx 


154 

it—p) (»f— /0 

i ■ 2? 


7 T 


q iin A 


p 7 T 


f x dx ^fl~P) ( 2 q~p) (3 * 1 ~P) * ■■ 

? ■ 27* 3? ? fin A-^- 

&c. 




Hincque generaliter concludetur fore 

__ (f3gKff^)( 3 Q) • • • • ( . 


/* 


7 T 


2 q. 3 q . , 




(i-f-AT?)* ? 

CL E. J. 

CoroII. r. 

3j. Quoties ergo £ fuerit numerus integer affirmativus, to 


p~i 


ties integrale formulae/* £ji cafu quo x — 00 , per 


(1— )* 
peripheriam circuli exprimi poteft, 

CoroII. 2. 

36. Ex diftertatione autem mea de progreffionibus 
transcendentibus Tom. Comment. IV. colligitur e/Ie 


2 y * 3? 


(k—\)q _ (kq-p)fy ? dy 


/0(3?— /0( ■ • ■ • ( C* — x ) ^ — /') 

(1— pofito poft integrationem y ~ 1, Hinc ergo 

p-i A-i 

colligitur fore /* /f • ^ ( I— 

(H-# ?) 


fpf-f) finA 


p TT 


CoroIK 3. 

y 

37. Si ponamus x ” ^ ~yi~) * » ita yt pofito jy — t 

_ p- 1 

nat *■“(», fiet / -f dx ~fy dy{\—y f) ? 

(1 — | — x^ ^ 

7 t 

pofito ergo , = i, fiet finA 7 ^ = 

*-i />- 1 

(1-??) ./y ^ ? • At eft 

f y dy(i-yi) q — * ? -r fy Jyit-y*) ~ 

j— />— 1 A— 1 P — l k q — p 

cx quo erit f y <?y{i—yt) • fy dy{i—y ^)~~f — 

_ ^ 

% 


kqq(\X\ A ^ 


Problema S- 

38. Invenire integrale formula; difierentialis 


m— 1 


i n~m - 1 


X 


1— H 


3 » 


Xv, cafu quo poft integrationem po- 


nitur x — r 


X a 


Solutio* 


156 
Solutio. 

Hujus formula: diflerentialis integrale in genere exhibuimus 
(29) . Pofito autem x “ 1 , Iquadibet forma a quadratura 


* fin A <P 


abit in 




circuli pendens A tang. cofA ^ 

formulae propofitae integraie cafu x — r erit = ^ 


Hinc 


a - 

mn 


(fin A 


m 7T 
2 n 


3 fin A 


3 tn it 


-t- $ fin A - 4 - &c. 

2 n 


( 2 n — 1) fin A 


2n 

{2 » — 1 ) ffJ 
2 » 


) quae eft illa ipfa finuum 


feries, quam in folutione probi. 6. ad fummam definitam 
revocavimus; ubi pariter figna fuperiora valent fi m fuerit 
numerus par, inferiora fin m numerus impar. Utroque er- 
go cafu five m fit numerus par five impar integrate quarfi- 
tum erit idem, quod in problemate fexto: fcilicet pofito 


poft integrationem x “ 1 erit f x 


3 n — m — r 

a- dx — 


1 - {— x 


1 n 




vi fin A 


m 7 T 


2 n 


«1_ E. 'J. 


39. Erit ergo f x 


f- j 


Coroll. 1. 

y dx 


ST 


1 ~j-xf ffinA ~ 

pofito poft integrationem x ~ i; fiquidem fuerit exponens 
p — 1 minor exponente; uti fiupra annotavimus. 

Scholion. 

40. Simili modo, quo fupra (32) ufi fumus, oftendi poteft 

eundem 



«f 7 


eundem integralis valorem locum obtinere, 

p-i 

numerus impar, fit enim in. formula / - y 


ctiamfi f fit 
9 ~f~ i 




exponens ^ numerus impar; ponamusque * —yy, abibit 

lp~l 1 J— 2J>-I 

ha*c formula in hanc z /y -f -7 cujus uti- 

1 -4- jf 3 f 


que integralc cafu quo y ~ 1 erit ~ 

2 . 7T 


a ^ fi n ~ 


erit ergo five q fit numerus par fi ve 


impar / * + * 

1 -f- -r f 


q fin A — ' 

* 9 


Corolb 2. 

41. Integralia igitur harum duarum formularum differentialium 


p 1 p—i r~p~ l 

f x dx & fx r a" fi in illa poft inte- 

i-\~x t i-j-A -7 

grationem ponatur x = « in hac autem * = 1 , erunt 
inter fe scqualia, utroque fcilicet cafu integrale eft “ 

T 

f fin A * 

Coro 11 . 5. 


/—i q-p—i 

42. Si in integrali / -r — ^ v 

i-H* ? 


ponatur integra- 


X 3 


tione 


if8 ** 

tionc perara x co } erit ejus valor “ 

7T 5T 2 

jfinA — + ? finA tlt = yfin A — ' ,hoe er " 

go integrale duplo majus eft; ii ponatur x — co quam fi 
ponatur a* — i. 

Lemma 4. 

JW— I 

43. Hujus formulae differendalis JL iJL in qua m — 1 

I— X 2 3 " 

eft numerus minor quam 2 « , integrale eft; 

^ i ( I — 1 — ) — / ( I — X ) • 

2 71 

+— cofA ”-/(i-f-2.vcofA- T - -f- .v.v)*— finA — Atang. 

# fin A — 

n 

1+ *cofA— 

n 

4- J_ cofA /(H~2 .r cofA — -{-.r.v ) + -finA— A tang. 

— an j* v n * n » 0 


# fin A 




I - f~ cof A — 

n 


— cofA — /(i-f-a^cof A — ■+■ xx\*~ — fin A — v^tang. 

— in 2n v 2 n s — n » 


x fin 


3 r 


l~i~XCof*4 


37T 


n 


"+■ — co (A --■- ' >W7r / (1+2 x cofA ~ 1 ^ - -f- a-a* ) + — fin A 

— m n x * / * ^ 

r a ) r 

, v ^ fin A 

• — — A tang. ? r 

» r {»— i)r 

i -i-.vcof A — 

ubi figna fuperiora valent, fi m cft numerus impar, inferio- 
ra autem, fi m fuerit numerus impar, 

Coroll. i. 


2 n — m— i 


44. Hinc iftius formulae differen tiniis £_ 


dx 


x — A' 3 n 


integrale erit fequens : 

± — /(i-d-A*) — — / (l - X) 

in \ / 2 n \ t 

+ — cof^-— /(t+2.vcof^f — +.va , )h-— fin^— ^tang, 

2 » n n An n 0 

* 

x fin A 

m 

i-hrco CA~^~ 

n 

cof^i^ l (i+2.rcofA — + ;k '- v ') fin A ^Atang. 

a« n v */» w to 


•v fin A — 

n 


I-h^CofA 


ITT 


13 


+ — cofA— — — /(H-a^cofA— -f- *x) h- — fin A — ” 

. x fin A — 

A tang. » 

i — i — .i* cof A — 


— 2 n 


1 r . <V“J ) ro 7 T , , 

- cof A^ — ~ — /( i 


2 a* cof . A — |-.v.r) -f~ — fin A 

m w * n 




, r fi n A ti>f 


tang 


i+.t‘cofA— — ^ 


ubi iterum figna fuperiora locum habent, (i m fit numerus 
impar, inferiora vero, fi m fic numerus par. 


Coro)]. 2. 

45. Si igitur haec formula pofterior a priori fubtrahatur, mem- 
bra logarichmica fe mutuo dcflruent, eritque hujus formula: 

n>-\ in—m-l 

• v + • ** dx integrale ” 


fin A 


— A tang- 
" r 


'.vcofA . 


* fin A — 

M 


1+arcofA— 


3 mvr 


± - fin A 


-Atang. 


*6i §§?& 

4' fin A — — 


i -KvcofA — — 


•rfinA— — 




_ _ - f ,„ a t&wng. 

" " i-f-rcofA- 

ubi fignorum ambiguorum valor fe habet ut ante. 

Problema. 9. 

46. Invenire integrale hujus formuls differentialis 

j 1 » — r?t — t 

— * J.r } eo cafu, quo 'poft integrationem 


i — X • ” 

abfolutam ponitur a- ~ 1. 


Solutio. 


„ r n . jfinA?) , 

Quoniam calu .v — 1 eft Atang. — Yco p^p — Atang. 

cofA'| ~ = * & cr * t( I u2: ^ tum * n£c g ralc — + ~-(^finA^^ 
-f-2fin -f- 3 fin A -4- — J- ( n — 1) 


fin A 


'i 

2 W 7 T 
11 

(«—1 ) m .r* 


n 


) ubi fignorum ambiguorum fuperius 


valet, fi z» fi t numerus impar, inferius vero, fi m fit par. 
Hujus ergo fcriel finuum.fummn per probi. 5. reperictur 
eritque fatta applicatione a — i, jS — i, p — x — ijjzt 

TJ17T miT „ IMt , . r - 

— ; u — — & i a “ — hinc fumma quarfiea erit ~ 
n * 1 n 2 it ^ 

Y ' cof. 


■ i6i 


r * m 7F r , , m JTN 

cofA n cofAfwr ) 

2 n v 2 )iy 

_ . Wi ?T 

2 fin A — 

2« 


(in A — 

2» 


fin A »/ t 


. Ouia vero eft: fin A — — 

n 


zns 

z finA— * . cofA— ■ - ; fiiiAwTz: o & cofA (w r — ~~' s ) 

2 H 2 « 1 2 w ,/ 

— cofA m t. cofA — - ; erit fumma feriei finuum inventx 


m 7r 

m 

— — v cofA w t. cofA— “ H- n cofV/--^ 

2 « — .2 n 


r \ M7r 

2 fin A — 
2 // 


- * niTT 

2 fin A — 
2 n 


, ubij ut ante, 


fignum fuperius locum hahet, fi m fit numerus impar, infe- 
ferius vero, fi vi fit numerus par. Hoc modo tignorum 
ambiguitas tollitur, critque formulx difFerentialis propoticx 
integrale cafu x~i i five m fit numerus impar five par, con- 


W7 T 

flanter rz r cofA — - 


%n 


2 « 

Q. E. J. 


CoroII. i. 

47. Si igitur poft integrationem ita abfolutam ut integrale 
evanescat polito x — o ponatur 2: — t erit 

f 


rx ^-/^' dx - '«ofA-tl 

— > fiquidem q fuerit 


i — x 7 

numerus par. 


qfi nA p — 

7 


Coroll. 2. 

4§. Eadem igitur integratio cafu faltem x ~ i locum quo- 
que habebit, ii q fuerit numerus impar, eum pofito * ~ yy 
exponens ipGu.v y in denominatore par reddatur. Erit ergo 
generaliter, fi poft integrationem x — i ponatur 


p~i i-p-i 

f " * dx — 

l — X f 


ir COf A — 
f_ 

q iin A — 

J 7 


Coroil. 3 

49. Cum pofito pariter poft integrationem v — 1 iit 

5 T 


p— I f~f~ l 

f X dx = 


q fin A 


, ft illa per 


p-i q-f~\ 

hanc dividatur erit fx — x 

I — .V f 


dx — cof ^ ~ 


f- 1 

/* ~d~ - v r/.v . fiquidem poft utramque integra- 

i+a- 7 

tioneni ponatur a- = i- 

- Lemma 5. 

ro— l 

54. Hujus formula differenda! i s .v . dx q ponatur 

1—2 hx n — H .v 1 * 

y 2 


x nume- 


t *4 

» numerus par, ac ftatuatur n — w “ * itfimque capiatur 
angulus eo cujus coimus fit b y erit integrale fequens 
expreffio: 


. fin A — oi rA w cofA — 

/ (l + 2 .rCofiA ~ -j- > r ,r J _ «_ 


2» fin A tu 


U) 

«'fin A w 


A cang- 


* fin A — 

n 


i~+~x coi A 


w 

« 


j- dnA-L^-H,) /(i+mof ^ 

2 « fin A w ?; fin A w 

2 T- f-U> 


A tang. 


x im A 


n 


H— *• cofA 


27TH-W 
» 


+ /(c+2 r c 0 f A i 5 ±? +,,) + ^jM^) 

n » fin A w 

,finA^ 


2» fin A w 


A tang. 


n 




n 


* 

± /(l+2 , cofA + r r) +cof A-f (2(»-.M») 

2»(inAw ;/finAw 

2(7/ — I ) rr—j-Qi 


*fin A 


A tang. 


// 




J/ 


ubi figna fuperiora valent, fi i efV numerus impar, inferiora 
autem, fi i fit numerus par. Quod fi autem n fu i flet nu- 
merus impar, tum non folum hsec fignorum lex debet 

commutari, fed etiam pro w debet capi angulus, cujus cofi- 
nus fit " — b. 

Problema 10. 

51. Invenire integrale hujus formula; differentialis 
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eo cafu, quo poft integrationem ponitur 


1 — 2 bx n -\-x iH 
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Solutio. 

Integrale univerfaliter fumtum conflat duplici partium or- 
dine, alter membra logarithmica complefhtur, alter a qua- 
dratura circuli pendentia. Aflumamus n efle numerum pa- 
rem, ac ponamus n — m — /, fitque tw arcus cujus cosinus 
— 5 . Posito jam * “ 00 finguli Iogarithmi abibunt in 
l*-, horumque ideo membrorum logarithmicorum 

fumma erit =J-?L— (finA — w -+- finA— ( 2 tt H— M 
n lin Aw ' n 1 n ' 
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quo- 




1 66 


quorum finuum omnium fumma reperitur 
cof A ■— (w— r) — cof- A ~ ( (2/;— i) ff-j-w) 


cum autem 


2 fi n A 


l 7 T 
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hi anguli differant integra peripheria 2 w aliquoties fumta, 
erunt eorum cosinus axjuales , hineque fumma omnium 
membrorum logarithmicorum in integrali — 0. Supererunt 
ergo tantum membra a quadratura circuli pendentia, qua: 
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1 - — ;;/;finAw v n 


& t 

(2 T— ]— Ci>) COf A — — (2 7T — to) — 1 ~ (4T— wJcofA-— - (4^*— {*)) 

, — |— (a(«— 1) »■+«) cof A ~ (2 (» — 1) 7T — J — w) ) 


Hsc jam cofinuum feries per (26) fummabitur, faftaque 

Z GU 2 i 7Z 

comparatione erit a — «; |3 =z 2 tt; / = — » = 

unde obtinetur fumma horum cosinuiim — 

* y 

— wfinA— (w — w)*H — (w — j — 2 7/ff)fin A — ( W H— {zv— 1) tt) 


27T 

2 fin A — 

n 


-ffeofA — 

77 


ircofA — (w-j— 2 *t) 


xnnA 7l) : 


«z-finA (w — jr) 

w ■ 

fin A— 

n 


Integre,! e 
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fublata autem fignorum ambiguitate erit formula; difFeren* 
tialis proposita; integrale cafu zz: oo , hoc 
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«— ;» & w ~ A cof. -6, E. J. 

Coroll, i. 


52. Si loco m feribarur m — m tum i in fui negativum abif, 
quo ipfo integrale non afficitur, erit ergo 

i i * — m — 1 

f v ^ — /_£ cafu quo ponitur 

i—2bx»-i r x*” 

.rZ 09, 

Coroll. 2, 


53. Si fiat fwn« 'tum erit / “ 0; quo cafu cum 'Hnus ar- 
cuum evanescentium fint ipfis arcubus squales, fiet 


f * pL. — = posito * = 00 ; cujus 

\-ibx”-\-x'* « inirt » 


veritas facile potcfl comprobari 

Scholion, 

54, AfTumsimus hic b effe numerum unitate feu finu foto 
minorem, alioquin non daretur arcus cujus cosinus etfet 



zz h. Ideo autem hunc cafum pra: reliquis elegi, quod de- 
nominator i— 2 A.VB-J-X 3 ’* non in duos fa&ores reales bi- 
nomiales refolvi poteft. Quoties enim ejusmodi refblutio 
locum habet, facilius per procedentia opus expediri poteft. 

Problema ii. 

55, Invenire integrale hujus formula: difterentialis 
v ~ 1 

'I cafu tantum quo poft integrationem ponitur 
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Solutio. 
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Ponatur t tx ~ y feu x zz a ^ y, quo fa&o [formula 
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cujus integrale 
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oo fimul fiat .r ~ oo erit quoepte hoc cafu 
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Coroll. i. 

$6. Erit igitur fumto quocunque multiplo 
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__ ~ r />- fi poft integrationem 
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Coroll. 
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Problema. 12. 

58. Si ponatur poft integrationem * “ » invenire valo* 


rem hujus integralis 
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Solutio. 

Comparata hac formula cum coroll. pneccd.fiet 2/ “ — £ 

& g ~ ab unde 2l / ( j ^-*) ” a— b t hineque a ” /— (— V 
(y— : j)& b~f— V (jf — ^). Porro autem erit w— 

— }— na ” 0 feu (/// -f- n)f ~ |/ {ff—g ) , ideoque »; — 
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valorib^ inventis obtinebitur integrale quaefituny 
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fi quidem poft integrationem ponatur * — oo. E. J. 


Coroll. i. 


59. Quodfi ergo f&g fuerint quantitates reales affirmativae, 
atque fuerit/"^ g , tum integrale inventum terminis rea. 
libus erit exprefium. Sin autem g . fuerit quantitas negati- 
va, tum b erit negativum: hoc que cafu integrale inventum 
locum habere nequit. Idem incommodum evenit; fi f fue- 
rit numerus negativus, exiftcntc ff >. g, tum enim a & b 
fient numeri negativi, neque idcirco formularum fimplicium 

, fi — 1 

- — _ & integra lia cafu .r “ 

I — ax9 1 — bxf 

00 exhiberi poterunt. 

Coroll. 2. 

60. Sin autem fit g >■ tum utraque quantitas a & i fiet 
imaginaria, nifi igitur imaginaria in integrali invento fe de- 
firuant, valor formulre propofifce cafu x ~ 00 exhiberi non 
poterit- 

Scholion. 

61. Ponamus ergo etfc g ^ fitque u angulus, cujus cofi* 
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bamus tt — w, & i loco q— p atque n loco q } congruit cum 
integrali pro eodem cafu in problemate io invento. 
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